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ྠ➢ྕ㐃⥆Ⓨ⏕ᶵ⬟ࢆ௜ຍࡋࡓ CMOS␲ఝࣛࣥࢲ࣒Ⓨ⏕ᅇ㊰ࡢ᳨ウ
Examinations for CMOS Pseudo Random Pulse Generation Circuits with Consecutive 
Identical Digit Generative Function through The Logical Circuit Simulations
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Abstract㸸
Transmission capacity increase equivalent to the product of the wavelength multiplex number and number of the 
bits per 1 symbol is anticipated by employing wavelength multiplex technique and QAM adaptive modulation 
technology, together. The number of transmitter-receiver pairs equivalent to the product of the wavelength multiplex 
number and number of the bits per 1 symbol is become necessary at the same time.  In the optical transmission 
systems, the evaluation by bit error rate performance of the transmitter-receiver pairs including the transmission line 
is performed not only before installation but also after installation, as necessary.  Pseudo random bit sequence (PRBS) 
generators producing the simulated pattern of the real information signal are used for the transmission side, and bit 
error rate detectors to measure whether patterns of PRBS through the transmission lines are received without errors, 
are used for the reception side.  For future optical transmission systems, realization of PRBS generators and bit error 
rate detectors which have economy, built-in the transmission systems, and can evaluate quickly by remote control, 
will be hoped.  The seven-stage PRBS generation circuits which are added consecutive identical digit generative 
function up to 16 bit, are designed and the operations are confirmed through the logical circuit simulations by 
PSPICE.

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1㸬ࡲ࠼ࡀࡁ
ග㏻ಙᢏ⾡ࡢ㣕㌍ⓗ࡞㐍ᒎ࡟ࡼࡾ 1000 Ἴ㛗ࡢἼ㛗ከ㔜
ఏ㏦ᐇ㦂[1]ࠊග఩┦ไᚚ࡟ࡼࡾ 1ࢩࣥ࣎ࣝᙜࡓࡾ 10 ࣅࢵ
ࢺࡢ QAM ከ್ኚㄪఏ㏦ᐇ㦂[2]ࡀ⾜ࢃࢀ࡚࠸ࡿࠋἼ㛗ከ㔜
ᢏ⾡࡜ከ್ኚㄪᢏ⾡ࢆ⤌ࡳྜࢃࡏࡿࡇ࡜࡟ࡼࡾࠊ㸦Ἴ㛗ከ
㔜ᩘ㸯ࢩࣥ࣎ࣝᙜࡓࡾࡢࣅࢵࢺᩘ㸧ಸࡢఏ㏦ᐜ㔞ቑ኱ࡀ
ぢ㎸ࡲࢀࡿࡀࠊྠ᫬࡟ࠊἼ㛗ከ㔜ᩘ࡜ࣅࢵࢺᩘࡢ✚࡟┦ᙜ
ࡍࡿᩘࡢ㏦ཷಙᶵࡀᚲせ࡜࡞ࡿࠋගఏ㏦ࢩࢫࢸ࣒ࡢᑟධ๓
ࡣ໚ㄽࠊᑟධᚋࡶᚲせ࡟ᛂࡌ࡚ఏ㏦㊰ࢆྵࡴ㏦ཷಙᶵᑐࡢ
➢ྕㄗࡾ⋡≉ᛶ࡟ࡼࡿホ౯ヨ㦂ࡀ⾜ࢃࢀࡿࡀࠊ㏦ಙഃ࡟ࡣ
ࣛࣥࢲ࣒࡞᝟ሗಙྕࡢᶍᨃࣃࢱ࣮ࣥࢆⓎ⏕ࡍࡿᨃఝࣛࣥࢲ
࣒ࣃࢱ࣮ࣥ㸦PRBS㸧Ⓨ⏕ჾࠊཷಙഃ࡟ࡣ㏦ಙഃ࠿ࡽ㏻ಙ㊰
ࢆ㏻ࡌ࡚ఏ㏦ࡉࢀ࡚ࡁࡓ PRBS ࡢ➢ྕิࡀㄗࡾ࡞ࡃཷಙࡉ
ࢀ࡚࠸ࡿ࠿ྰ࠿ࢆ ᐃࡍࡿ➢ྕㄗࡾ⋡ ᐃჾࡀ⏝࠸ࡽࢀࡿࠋ
ࡇࢀࡽࡢ ᐃჾࡣࠊ㧗㏿≉ᛶࢆ㏣ồࡍࡿࡓࡵ⬟ື⣲Ꮚ࡟໬
ྜ≀༙ᑟయࢆ౑⏝ࡋࡓࡶࡢࡀ࡯࡜ࢇ࡝࡛࠶ࡾࠊ㠀ᖖ࡟㧗౯
࡛࠶ࡾࠊࡲࡓホ౯ヨ㦂ࢆ⾜࠺ࡓࡵ࡟ࡣࠊ㏦ಙഃ࡜ཷಙഃ࡟
1 ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫᰯࡶࡢ࡙ࡃࡾᕤᏛ⛉㟁Ꮚ᝟
ሗᕤᏛࢥ࣮ࢫࠊᩍᤵ
2 ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫᰯࡶࡢ࡙ࡃࡾᕤᏛ⛉㟁Ꮚ᝟
ሗᕤᏛࢥ࣮ࢫࠊᅾᏛ
3 ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫᰯ๰㐀ᕤᏛᑓᨷ㟁Ẽ㟁Ꮚᕤ
Ꮫࢥ࣮ࢫࠊᅾᏛ
 ᐃ⪅ࡀ㉱ࡁࠊ ᐃჾࢆ㏻ಙࢩࢫࢸ࣒࡟᥋⥆ࡋ࡞ࡅࢀࡤ࡞
ࡽ࡞࠸ࠋ௒ᚋ㛤ⓎࡉࢀࡿከἼ㛗࡛ከ್ኚㄪᢏ⾡ࢆ㐺⏝ࡋࡓ
ගఏ㏦ࢩࢫࢸ࣒࡟ࡣࠊᏳ౯࡛ࢩࢫࢸ࣒࡟⤌㎸ࡳࡀྍ⬟࡛ࠊ
ᚲせ࡟ᛂࡌ࡚㐲㝸᧯స࡟ࡼࡾ㎿㏿࡟ホ౯ࢆᐇ⾜ྍ⬟࡞ PRBS
Ⓨ⏕ᅇ㊰ࠊཬࡧࠊ➢ྕㄗࡾ⋡ ᐃᅇ㊰ࡢᐇ⌧ࡀᮃࡲࢀࡿࠋ
๓ᅇࡢሗ࿌࡛ࡣࠊCMOSFET ࢆ㐺⏝ࡋࡓ➢ྕㄗࡾ⋡ ᐃᅇ
㊰ࡢᇶᮏᶵ⬟࡛࠶ࡿࠊཷಙഃ࡟タ⨨ࡉࢀࡓ PRBS Ⓨ⏕ᅇ㊰
ࡢ➢ྕิࢆ㏦ಙഃࡼࡾఏ㏦ࡉࢀࡓ PRBS ➢ྕิ࡜ྠᮇࡉࡏ
ࡿྠᮇᘬࡁ㎸ࡳᶵ⬟ࠊྠᮇᘬࡁ㎸ࡳᚋ࡟࢚࣮ࣛࢆ࢝࢘ࣥࢺ
ࡍࡿᶵ⬟ࠊྠᮇࡀࡣࡎࢀ࡚࠸࡞࠸࠿┘どࡋࠊྠᮇࡀࡣࡎࢀ
ࡓሙྜࡣྠᮇせồࣃࣝࢫࢆⓎ⏕ࡉࡏࡿᶵ⬟࡟ࡘ࠸࡚ࠊᅇ㊰
ᵓᡂࢆ᳨ウࡋࠊྛᶵ⬟ࢆ᭷ࡍࡿࡇࢀࡽࡢᅇ㊰࡟ࡘ࠸࡚ࠊㄽ
⌮ᅇ㊰ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ㏻ࡌ࡚ࠊᇶᮏືసࡢ☜ㄆࢆ⾜ࡗ
ࡓ[3]ࠋ
SDH ᪉ᘧࡢᇶᖿ㏻ಙ㊰࡛ࡣ 7 ẁࡢࢫࢡࣛࣥࣈࣝࢆ࠿ࡅ࡚
࠸ࡿࡓࡵ[4]ࠊPRBS Ⓨ⏕ჾࡢࢩࣇࢺࣞࢪࢫࢱࡢẁᩘࡣ 7 ẁ
࠶ࢀࡤᐇ⏝ୖ᭱ప㝈ᚲせ࡞ࣛࣥࢲ࣒ᛶࢆ☜ಖࡍࡿࡇ࡜ࡀ࡛
ࡁࡿࡀࠊᐇ㝿ࡢ᝟ሗಙྕ࡛ࡣ⛥࡞☜⋡࡛ࡣ࠶ࡿࡀࠊࢫࢡࣛ
ࣥࣈࣝᚋ࡟“1”ࡲࡓࡣ“0”ࡢྠࡌ➢ྕࡀ㐃⥆ࡍࡿࡇ࡜ࡀ
࠶ࡾࠊ┤ὶᡂศࢆ࢝ࢵࢺࡍࡿࡓࡵ࡟ᤄධࡉࢀࡓ⤖ྜࢥࣥࢹ
ࣥࢧ࡟ࡼࡿపᇦ㐽᩿➼ࡢᙳ㡪࡟ࡼࡾ➢ྕ㛫ᖸ΅ࢆ㉳ࡇࡍ஦
ࡀᠱᛕࡉࢀࡿࠋ௒ᅇࠊྠ➢ྕ㐃⥆ࡢᙳ㡪ࢆホ౯ࡍࡿࡓࡵࠊ
㏦ಙ㒊࡟タ⨨ࡍࡿ CMOSFET ࢆ㐺⏝ࡋࡓ PRBS Ⓨ⏕ᅇ㊰࡟࠾
࠸࡚ࠊ16ࣅࢵࢺࡲ࡛ࡢ“1”ࡲࡓࡣ“0”ࡢྠ➢ྕࢆ㐃⥆ࡋ
࡚Ⓨ⏕ࡉࡏࠊ7ẁࡢ PRBS➢ྕิ࡟௜ຍࡍࡿᶵ⬟࡟ࡘ࠸࡚ᅇ
㊰ᵓᡂࢆ⪃᱌ࡋࠊPSPICE ࡟ࡼࡿㄽ⌮ᅇ㊰ࢩ࣑࣮ࣗࣞࢩࣙࣥ
࡟ࡼࡾືసࡢ☜ㄆࢆ⾜ࡗࡓࡢ࡛ሗ࿌ࡍࡿࠋ
2 㸬ྠ➢ྕ㐃⥆Ⓨ⏕ᶵ⬟ࢆ௜ຍࡋࡓ PRBS Ⓨ⏕ᅇ㊰ࡢ
ᵓᡂ
ྠ➢ྕ㐃⥆Ⓨ⏕ᶵ⬟ࢆ௜ຍࡋࡓ PRBS ࢆࢸࢫࢺࣃࢱ࣮ࣥ
࡜ࡋ࡚⏝࠸࡚➢ྕㄗࡾࢆ᳨ฟࡍࡿࡓࡵ࡟ࡣࠊ㏦ಙഃ࡜ཷಙ
ഃ࡛ྠ୍ࡢ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥࢆ⏕ᡂࡋࠊཷಙഃ࡛ఏ
㏦ࡉࢀ࡚ࡁࡓࢸࢫࢺࣃࢱ࣮ࣥ࡜ཷಙഃ࡛⏕ᡂࡋࡓࢸࢫࢺࣃ
ࢱ࣮ࣥࡢྠᮇࢆྲྀࡿᚲせࡀ࠶ࡿࠋࡇࡢࡓࡵࠊ㏦ಙഃ࡟タ⨨
ࡉࢀࡿྠ➢ྕ㐃⥆Ⓨ⏕ᶵ⬟ࢆ௜ຍࡋࡓ PRBS Ⓨ⏕ᅇ㊰࡛ࡣࠊ
タᐃࡋࡓྠ➢ྕ㐃⥆ᩘࡢᚋ࡟ࠊPRBSࢆᵓᡂࡍࡿ 7ẁࡢࢩࣇ
ࢺࣞࢪࢫࢱࢆ඲࡚ࢡࣜ࢔ࡋࡓ࣮࢜ࣝ“0͇ࡢึᮇ≧ែ࠿ࡽ
㛤ጞࡉࡏࡿࡇ࡜࡜ࡋࡓࠋࡇࡢ࡜ࡁࠊPRBS ࡣ“0͇ࡢࣅࢵࢺ
࠿ࡽฟຊࡉࢀࡿࠋタᐃࡋࡓྠ➢ྕ㐃⥆ࡢᴟᛶࡀ“1͇ࡢሙ
ྜࡣࠊ㐃⥆ᚋ࡟ PRBS ➢ྕิࢆࡑࡢࡲࡲ᥋⥆ࡋ࡚ࡼ࠸ࡀࠊ
タᐃࡋࡓྠ➢ྕ㐃⥆ࡢᴟᛶࡀ“0͇ࡢሙྜࡣࠊPRBS ➢ྕิ
ࢆࡑࡢࡲࡲ᥋⥆ࡍࡿ࡜ࠊタᐃࡋࡓ㐃⥆ᩘࡀቑຍࡋ࡚ࡋࡲ࠺ࠋ
ࡲࡓࠊPRBS ➢ྕิࡣ“0͇࠿ࡽጞࡲࡾࠊ࿘ᮇࡢ᭱ᚋࡣ“1”
࡛⤊ࢃࡿࡓࡵࠊྠ➢ྕ㐃⥆ࡢᴟᛶࡀ“1͇ࡢሙྜࠊPRBS ࡢ
1 ࿘ᮇࡢᚋ࡟ࡍࡄ࡟ྠ➢ྕ㐃⥆ࣅࢵࢺࢆᤄධࡍࡿ࡜ࠊ2 ࿘
ᮇ௨㝆ࡣタᐃࡋࡓྠ➢ྕ㐃⥆ᩘࡀቑຍࡋ࡚ࡋࡲ࠺ࠋ๓⪅ࡢ
ㄢ㢟ࢆゎỴࡍࡿ࡟ࡣࠊ“1͇ࢆྠ➢ྕ㐃⥆࡟タᐃࡍࡿሙྜ
ࡣࠊྠ➢ྕ㐃⥆௜ຍᚋ࡟ PRBS ➢ྕࢆࡑࡢࡲࡲ᥋⥆ࡋࠊ“0”
ࢆྠ➢ྕ㐃⥆࡟タᐃࡍࡿሙྜࡣࠊPRBS ➢ྕิࢆ཯㌿ࡉࡏ࡚
᥋⥆ࡋࠊPRBS ࡢ㛤ጞࢆ“1͇࡜ࡍࡿࡇ࡜࡛ゎỴ࡛ࡁࡿࡀࠊ
ࡇࢀࡣ“1͇ࡢྠ➢ྕ㐃⥆+PRBS➢ྕิࢆࡑࡢࡲࡲฟຊࡍࡿ
࠿ࠊࡑࢀࡽࡢฟຊࢆ඲࡚཯㌿ࡋ࡚“0͇ࡢྠ➢ྕ㐃⥆+PRBS
ࡢ཯㌿➢ྕิࢆฟຊࡍࡿ࠿ࢆ㑅ᢥࡍࡿࡇ࡜࡟ࡼࡾᐇ⌧࡛ࡁ
ࡿࠋᚋ⪅ࡢㄢ㢟ࡣࠊᴟᛶࡀ“1͇ࡢྠ➢ྕ㐃⥆௜ຍᚋ࡟ 7
ẁࡢ PRBS ࿘ᮇ+1 ࣅࢵࢺ࡜ࡋ࡚ࢸࢫࢺࣃࢱ࣮ࣥࡢ࿘ᮇࡢ᭱
ᚋ࡟ PRBS ➢ྕิࡢ᭱ึ࡛࠶ࡿ“0” ࣅࢵࢺࡀྵࡲࢀࡿࡼ
࠺࡟ 1 ࣅࢵࢺከࡃ 1 ࿘ᮇࢆタᐃࡋࠊࡇࡢࢸࢫࢺࣃࢱ࣮ࣥࡀ
⧞ࡾ㏉ࡋⓎ⏕ࡍࡿࡼ࠺࡟ᅇ㊰ࢆᵓᡂࡍࡿࡇ࡜࡟ࡼࡾゎỴ࡛
ࡁࡿࠋ
ᅗ㸯࡟௒ᅇ⪃᱌ࡋࡓྠ➢ྕ㐃⥆௜ຍᶵ⬟௜ࡁ PRBS Ⓨ⏕
ᅇ㊰ࡢࣈࣟࢵࢡᵓᡂࢆ♧ࡍࠋྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱ࡛ࡣࠊ
ᡤᮃࡢྠ➢ྕ㐃⥆ᩘࢆタᐃࡋࠊ㟁※ᢞධᚋࠊࢫࢱ࣮ࢺࣃࣝ
ᅗ 1. ྠ➢ྕ㐃⥆௜ຍᶵ⬟௜ࡁ 35%6Ⓨ⏕ᅇ㊰ࡢ
ࣈࣟࢵࢡᵓᡂ
ࢫࢆධຊࡍࡿࡇ࡜࡟ࡼࡾࠊྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࡣࢡࣜ࢔
≧ែ࠿ࡽゎᨺࡉࢀࠊ࢝࢘ࣥࢺࢆ㛤ጞࡍࡿࠋྠ᫬࡟ Hi ࣞ࣋
ࣝࡢࢭࣞࢡࢱไᚚಙྕࢆ㏦ฟࡋࠊࢭࣞࢡࢱࡣᴟᛶ“1”ࡢ
ྠ➢ྕࢆ㑅ᢥࡍࡿࠋ࢝࢘ࣥࢺࡀタᐃࡋࡓ㐃⥆ᩘ࡟㐩ࡍࡿ࡜
Hi ࣞ࣋ࣝࡢࢡࣜ࢔ไᚚಙྕࢆ㏦ฟࡋ࡚ PRBS Ⓨ⏕㒊ཬࡧ
PRBS ࿘ᮇ+1 ࢝࢘ࣥࢱࢆࢡࣜ࢔≧ែ࠿ࡽゎᨺࡋࠊPRBS Ⓨ⏕
㒊࡛ࡣึᮇ್࠿ࡽ PRBS ➢ྕิࢆⓎ⏕ࡋࠊPRBS࿘ᮇ+1 ࢝࢘
ࣥࢱࡣ࢝࢘ࣥࢺࢆ㛤ጞࡍࡿࠋྠ᫬࡟ Lo ࣞ࣋ࣝࡢࢭࣞࢡࢱ
ไᚚಙྕࢆ㏦ฟࡋࠊࢭࣞࢡࢱࡣ“1͇࠿ࡽ PRBS ࡟ษࡾ᭰ࢃ
ࡿࠋࡲࡓࠊྠ᫬࡟ྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࡣࢡࣜ࢔≧ែ࡟࡞
ࡾࠊ࢝࢘ࣥࢺࢆ೵ṆࡍࡿࠋPRBS ࿘ᮇ+1 ࢝࢘ࣥࢱࡀᡤᐃᩘ
ࡢ࢝࢘ࣥࢺᩘ࡟㐩ࡍࡿ࡜ࠊྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱ࡟ᑐࡋࠊ
Hi ࣞ࣋ࣝࡢࢡࣜ࢔ไᚚಙྕࢆ㏦ฟࡋࠊྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥ
ࢱࡢ࢝࢘ࣥࢺࢆ㛤ጞࡉࡏࡿࠋࡇࢀࡼࡾࠊྠ➢ྕ㐃⥆ᩘ
+PRBS ࿘ᮇ+㸯ࢆ࿘ᮇ࡜ࡋࡓ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥࢆ⏕ᡂ
ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋ࡞࠾ࠊࢭࣞࢡࢱฟຊࡣ“1͇ࢆྠ➢ྕ
㐃⥆࡜ࡋࡓࢸࢫࢺࣃࢱ࣮ࣥ࡜࡞ࡿࠋࣅࢵࢺࡢᴟᛶタᐃ್࡜
ࢭࣞࢡࢱฟຊࢆ EX-OR ࡢධຊ࡜ࡍࡿࡇ࡜࡛ࠊࣅࢵࢺࡢᴟᛶ
タᐃࡀ“0͇ࡢ᫬ࡣࠊEX-ORࡢฟຊࡣࢭࣞࢡࢱฟຊࡀࡑࡢࡲ
ࡲࠊࡘࡲࡾ“1͇ࢆྠ➢ྕ㐃⥆࡜ࡋࡓࢸࢫࢺࣃࢱ࣮ࣥࡀ EX-
OR ࠿ࡽฟຊࡉࢀࠊࣅࢵࢺࡢᴟᛶタᐃࡀ“1͇ࡢ᫬ࡣࠊEX-OR
ࡢฟຊࡣࢭࣞࢡࢱฟຊࡢ཯㌿ࠊࡘࡲࡾ“0͇ࢆྠ➢ྕ㐃⥆
࡜ࡋࡓࢸࢫࢺࣃࢱ࣮ࣥࡀ EX-OR ࠿ࡽฟຊࡉࢀࡿࠋࡇࢀࡼࡾ
ࣅࢵࢺᴟᛶタᐃࡣ཯㌿タᐃ࡜࡞ࡗ࡚࠾ࡾࠊᡤᮃࡢྠ➢ྕ㐃
⥆ࣅࢵࢺࡢᴟᛶ࡜཯㌿ࡋࡓ್ࢆタᐃࡍࡿࡇ࡜࡟ࡼࡾࠊᡤᮃ
ࡢᴟᛶࢆᣢࡗࡓྠ➢ྕ㐃⥆ࡀ௜ຍࡉࢀࡓ⧞ࡾ㏉ࡋࢸࢫࢺࣃ
ࢱ࣮ࣥࡀ⏕ᡂ࡛ࡁࡿࠋ
ᅗ 2 ࡟௒ᅇ㐺⏝ࡋࡓ PRBS Ⓨ⏕㒊ࡢᅇ㊰ᵓᡂࢆ♧ࡍࠋD-
FF࡟ࡼࡿ 7ẁࡢࢩࣇࢺࣞࢪࢫࢱ࡜ EX-OR࡛ᵓᡂࡉࢀ࡚࠸ࡿࠋ
7 ẁࡢཎጞከ㡯ᘧ࡜ࡋ࡚ x7+x6+1 ࢆ⏝࠸[5]ࠊ1࿘ᮇࡀ 2㸵-1
㸻127ࣅࢵࢺࡢ PRBS➢ྕࡢ⧞ࡾ㏉ࡋࣃࢱ࣮ࣥࢆᅗ୰ͤ1 ࡢ
PRBS ฟຊ➃Ꮚ࠿ࡽⓎ⏕ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋᅗ୰ͤ2 ࡢࢡࣜ
࢔ไᚚಙྕධຊ➃Ꮚࡣࠊࢩࣇࢺࣞࢪࢫࢱࢆᵓᡂࡍࡿ D-FF
ࢆ඲࡚ࣜࢭࢵࢺ≧ែ࡛࠶ࡿ “0͇࡟ᡠࡋࠊPRBS ࢆึᮇ≧ែ
࡟ࡍࡿࡓࡵࡢ➃Ꮚ࡛࠶ࡿࠋ
ͤ1 PRBSฟຊ➃Ꮚࠊ ͤ2 ࢡࣜ࢔ไᚚಙྕධຊ➃Ꮚ
ᅗ 2. PRBSⓎ⏕㒊ࡢᅇ㊰ᵓᡂ
ᅗ 3 ࡟ྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂࢆ♧ࡍࠋ㟁※ᢞ
ධᚋࠊᅗ୰ͤ ࡟ࢫࢱ࣮ࢺࣃࣝࢫࢆධຊࡋࠊᅗ୰ͤ2 ࡛ึ
ᮇ≧ែ࡛ࡣ Lo ࣞ࣋ࣝ࡜࡞ࡗ࡚࠸ࡿ PRBS ࿘ᮇ+㸯࢝࢘ࣥࢱ
ࡢࢡࣜ࢔ไᚚಙྕࢆ Hiࣞ࣋ࣝ࡟ኚ࠼࡚㏦ฟࡋࠊPRBS࿘ᮇ+
㸯࢝࢘ࣥࢱࢆࢡࣜ࢔≧ែ࠿ࡽゎᨺࡋ࡚࣮࢜ࣝ 0 ࠿ࡽ࢝࢘ࣥ
ࢺࢆ㛤ጞࡉࡏࡿࠋึᮇ≧ែ࡛ࡣᅗ୰ͤ3 ࡢࢭࣞࢡࢱไᚚಙ
ྕฟຊ➃Ꮚࡣ Lo ࣞ࣋ࣝ࡜࡞ࡗ࡚࠸ࡿࡀࠊᅗ୰ͤ4 ➃Ꮚ࡟
PRBS ࿘ᮇ+1 ࢝࢘ࣥࢱ࠿ࡽࡢࢡࣜ࢔ไᚚಙྕࣃࣝࢫࡀධຊ
ࡉࢀࡿ࡜ 16 ࣅࢵࢺ࢝࢘ࣥࢱࢆࢡࣜ࢔ࡋ࡚࣮࢜ࣝ 0 ࠿ࡽ࢝
࢘ࣥࢺࡉࡏࡿ࡜ྠ᫬࡟ᅗ୰ͤ3 ࡢࢭࣞࢡࢱไᚚಙྕฟຊ➃
Ꮚࢆ Hi ࣞ࣋ࣝ࡟ኚ࠼ࠊ“1”ࡢྠ➢ྕࢆ㑅ᢥࡍࡿไᚚಙྕ
ࢆࢭࣞࢡࢱ࡬㏦ฟࡍࡿࠋタᐃࡋࡓ㐃⥆ᩘࡲ࡛ 16 ࣅࢵࢺ࢝
࢘ࣥࢱࡀ࢝࢘ࣥࢺࡍࡿ࡜ࡇࡢ࢝࢘ࣥࢱࡢࢡࣜ࢔➃Ꮚࢆ Lo
ࣞ࣋ࣝ࡟ኚ࠼ࠊࢡࣜ࢔≧ែ࡟ࡋ࡚࢝࢘ࣥࢺࢆ೵Ṇࡍࡿ࡜࡜
ࡶ࡟ᅗ୰ͤ3ࡢࢭࣞࢡࢱไᚚಙྕฟຊ➃Ꮚࢆ෌ࡧ Loࣞ࣋ࣝ
࡟ኚ࠼ࠊPRBS➢ྕࢆ㑅ᢥࡍࡿไᚚಙྕࢆࢭࣞࢡࢱ࡬㏦ฟࡍ
ࡿࠋࡇࡢ᫬ࠊྠ᫬࡟ᅗ୰ͤ2࡛ึᮇ≧ែ࡛ࡣ Loࣞ࣋ࣝ࡜࡞
ࡗ࡚࠸ࡿ PRBSⓎ⏕㒊ࠊPRBS࿘ᮇ+1࢝࢘ࣥࢱ࡟ᑐࡍࡿࢡࣜ
࢔ไᚚಙྕࢆ Hi ࣞ࣋ࣝ࡟ኚ࠼࡚㏦ฟࡋࠊPRBS Ⓨ⏕㒊ࠊ
PRBS ࿘ᮇ+1 ࢝࢘ࣥࢱࢆࢡࣜ࢔≧ែ࠿ࡽゎᨺࡋ࡚࣮࢜ࣝ 0
࠿ࡽ࢝࢘ࣥࢺࢆ㛤ጞࡉࡏࡿࠋ
ͤࢫࢱ࣮ࢺࣃࣝࢫධຊ➃Ꮚ
ͤ ࢡࣜ࢔ไᚚಙྕฟຊ➃Ꮚ
ͤࢭࣞࢡࢱไᚚಙྕฟຊ➃Ꮚ
ͤ ࢡࣜ࢔ไᚚಙྕධຊ➃Ꮚ
ᅗ 3. ྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂ
ᅗ 4࡟ PRBS࿘ᮇ+1࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂࢆ♧ࡍࠋᅗ୰ͤ
࡟㟁※ᢞධᚋࡢึᮇ≧ែ࡛ࡣ Lo ࣞ࣋ࣝ࡜࡞ࡗ࡚࠸ࡿ PRBS
࿘ᮇ+1 ࢝࢘ࣥࢱ࡬ࡢࢡࣜ࢔ไᚚಙྕࡀ Hi ࣞ࣋ࣝ࡟ኚࢃࡿ
࡜ࠊ16ࣅࢵࢺ࢝࢘ࣥࢱࢆ 2ẁ⦪⥆᥋⥆ࡋࡓ PRBS࿘ᮇ+1࢝
࢘ࣥࢱࡀࢡࣜ࢔≧ែ࠿ࡽゎᨺࡉࢀࠊ7 ẁ PRBS ࿘ᮇ࡛࠶ࡿ
127 ࣅࢵࢺ࡟ 1 ࣅࢵࢺࢆຍ࠼ࡓ 128 ࣅࢵࢺࡲ࡛࢝࢘ࣥࢺࢆ
㛤ጞࡍࡿࠋ128ࣅࢵࢺ࡟㐩ࡍࡿ࡜ࠊࡑࢀࡒࢀࡢ 16ࣅࢵࢺ࢝
࢘ࣥࢱࡢࢡࣜ࢔➃Ꮚࢆ Loࣞ࣋ࣝ࡟ኚ࠼ࠊ࢝࢘ࣥࢱ್ࡀ࢜
ͤ࢝࢘ࣥࢱࢡࣜ࢔ไᚚಙྕධຊ➃Ꮚ
ͤ࢝࢘ࣥࢱࢡࣜ࢔ไᚚಙྕฟຊ➃Ꮚ
ᅗ 4. PRBS࿘ᮇ+1࢝࢘ࣥࢱࡢᅇ㊰ᵓᡂ
࣮ࣝ 0࡜࡞ࡿ࡜ྠ᫬࡟ࠊᅗ୰ͤ2ࡼࡾึᮇ≧ែ࡛ࡣ Loࣞ࣋
࡛ࣝ࠶ࡿྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱ࡬ࡢࢡࣜ࢔ไᚚಙྕࢆ Hi 
ࣞ࣋ࣝ࡟ኚ࠼࡚㏦ฟࡋࠊྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࢆࢡࣜ࢔࠿
ࡽゎᨺࡋ࡚ 0 ࠿ࡽタᐃࡋࡓ㐃⥆ᩘࡲ࡛࢝࢘ࣥࢺࢆ㛤ጞࡉࡏ
ࡿࠋ
ᅗ 5 ࡟ࢭࣞࢡࢱཬࡧࣅࢵࢺࡢᴟᛶ㑅ᢥࡢᅇ㊰ᵓᡂࢆ♧ࡍࠋ
ྠ➢ྕ㐃⥆ᩘ࡟┦ᙜࡍࡿࢡࣟࢵࢡᩘ࡟┦ᙜࡍࡿ᫬㛫ࡣྠ➢
ྕ㐃⥆ᩘ࢝࢘ࣥࢱ࠿ࡽ Hi ࣞ࣋ࣝࡢࢭࣞࢡࢱไᚚಙྕࡀᅗ
୰ࡢͤ1࡟ධຊࡉࢀࠊࡇࡢ㛫ࡣ“1”ࡀࢭࣞࢡࢱ࠿ࡽฟຊࡉ
ࢀࡿࠋࡑࡢᚋࠊࢭࣞࢡࢱไᚚಙྕࡀ Lo ࣞ࣋ࣝ࡟ኚࢃࡾࠊ
ᅗ୰ࡢͤ2ࡢ➃Ꮚ࡟ධຊࡉࢀ࡚࠸ࡿ PRBS➢ྕิࡀ㑅ᢥࡉࢀࠊ
ࢭࣞࢡࢱ࠿ࡽฟຊࡉࢀࡿࠋࢭࣞࢡࢱไᚚಙྕࡀ Hi ࣞ࣋ࣝ
࠿ࡽ Lo ࣞ࣋ࣝ࡟ኚࢃࡿ࡜ࡁࠊྠ᫬࡟ PRBS Ⓨ⏕㒊ࡣึᮇ≧
ែ࡟ࣜࢭࢵࢺࡉࢀࡿࡢ࡛ࠊ“1”ࡢྠ➢ྕ㐃⥆࡟⥆࠸࡚
PRBS➢ྕิࡀึᮇ್ࡼࡾࢭࣞࢡࢱ࠿ࡽ㏦ฟࡉࢀࡿࠋᅗ୰ࡢ
ͤ3 ࡣྠ➢ྕ㐃⥆ࣅࢵࢺࡢᴟᛶࢆタᐃࡍࡿ➃Ꮚ࡛࠶ࡾࠊLo
ࣞ࣋ࣝ࡟タᐃࡍࡿ࡜ EX-OR ࡟ࡼࡾࢭࣞࢡࢱฟຊࡀࡑࡢࡲࡲ
ᅗ୰ࡢͤ4 ࡢฟຊ➃Ꮚࡼࡾฟຊࡉࢀࡿࡢ࡛ࠊྠ➢ྕ㐃⥆ࣅ
ࢵࢺࡢᴟᛶࡣ“1”࡜࡞ࡿࠋHi ࣞ࣋ࣝ࡟タᐃࡋࡓሙྜࡣ
EX-OR ࡟ࡼࡾࢭࣞࢡࢱฟຊࡣ཯㌿ࡋࠊྠ➢ྕ㐃⥆ࣅࢵࢺࡢ
ᴟᛶࡣ“0”࡜࡞ࡿࠋ
ͤ1 ࢭࣞࢡࢱไᚚಙྕධຊ➃Ꮚ
ͤ2 PRBS➢ྕධຊ➃Ꮚ
ͤ3 ࣅࢵࢺࡢᴟᛶタᐃ㸦Lo:㐃⥆ࣅࢵࢺࡢᴟᛶ͆㸯͇ ࠊ
   Hi:㐃⥆ࣅࢵࢺࡢᴟᛶ”0”㸧
ͤ4 ྠ➢ྕ㐃⥆௜ຍᶵ⬟௜ࡁ PRBS➢ྕฟຊ➃Ꮚ
ᅗ  ࢭࣞࢡࢱཬࡧࣅࢵࢺࡢᴟᛶ㑅ᢥࡢᅇ㊰ᵓᡂ
3 㸬ࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝ࡜⪃ᐹ
⪃᱌ࡋࡓྠ➢ྕ㐃⥆௜ຍᶵ⬟௜ࡁ PRBS Ⓨ⏕ᅇ㊰࡟ࡘ࠸
࡚ PSPICE ࢆ⏝࠸ࡓㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜ࡗࡓࠋPRBS
ࡣ 7 ẁᵓᡂ࡜ࡋࡓࡢ࡛ࠊPRBS ࡢ 1 ࿘ᮇࡣ 127 ࣅࢵࢺ࡜࡞
ࡿࠋㄽ⌮ࢩ࣑࣮ࣗࣞࢩ࡛ࣙࣥࡣㄽ⌮ࡢ≧ែࡢࡳࢆࢳ࢙ࢵࢡ
ࡋ࡚࠾ࡾࠊ࿘Ἴᩘ≉ᛶࡣ⪃៖ࡉࢀ࡞࠸ࡓࡵࠊࢡࣟࢵࢡ࿘Ἴ
ᩘࡢ⤯ᑐ್ࡣ≉࡟ព࿡ࢆᣢࡓ࡞࠸ࡀࠊࡇࡇ࡛ࡣ 1 ࢡࣟࢵࢡ
ࢆ 1MH㹸࡟タᐃࡋ࡚࠾ࡾࠊࢡࣟࢵࢡ 1࿘ᮇࡣ 1ȣs࡜࡞ࡿࠋ
ᅗ 6ࠊᅗ 7࡟ࣅࢵࢺࡢᴟᛶࡀ“1”ࡢྠ➢ྕ㐃⥆ࢆ௜ຍࡋࡓ
ሙྜࡢྠ➢ྕ㐃⥆ᩘࢆࡑࢀࡒࢀ 8ࠊ16 ࡜ࡋࡓ࡜ࡁࡢࢸࢫࢺ
ࣃࢱ࣮ࣥ⏕ᡂ࡟ࡘ࠸࡚ࠊㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜ࡗࡓ⤖
ᯝࢆ♧ࡍࠋ⪃᱌ࡋࡓᅇ㊰ࡣ 16 ࣅࢵࢺࡲ࡛ࡢ௵ពࡢྠ➢ྕ
㐃⥆ᩘࢆタᐃྍ⬟࡛࠶ࡿࡀࠊ7ࣅࢵࢺ௨ୗࡣ PRBSࡢಙྕ࡟
ྵࡲࢀ࡚࠾ࡾࠊタᐃࡍࡿព࿡ࡣ࡞࠸ࡓࡵࠊ8㹼16 ࣅࢵࢺ࡛
ࡢྠ➢ྕ㐃⥆ᩘࡢタᐃ࡟ࡘ࠸࡚☜ㄆࢆ⾜ࡗࡓࠋᅗ୰ࡢ
CLEAR CONTROL ࡣྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࡢࢡࣜ࢔ไᚚಙྕࠊ
SELECTOR CONTROLࡣྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࡢࢭࣞࢡࢱไᚚ
ಙྕࠊPRBS ࡣ PRBS Ⓨ⏕㒊ࡢ PRBS ฟຊࢆ♧ࡋ࡚࠸ࡿࠋ
CLEAR CONTROL ࡀ Hi ࣞ࣋ࣝ࡟࡞ࡿ࡜ PRBS Ⓨ⏕㒊ࡣึᮇ್
ࡼࡾ PRBS➢ྕิࢆⓎ⏕ࡉࡏࠊSELECTOR CONTROLࡀ Hiࣞ࣋
ࣝ࠿ࡽ Lo ࣞ࣋ࣝ࡟࡞ࡿ࡜ྠ➢ྕ㐃⥆“1”ಙྕ࠿ࡽึᮇ್
࠿ࡽࡢ PRBS ➢ྕิ࡟ษࡾ᭰ࢃࡗ࡚ฟຊࡉࢀࡿࡇ࡜ࡀ☜ㄆ
࡛ࡁࡓࠋᅗ 6ࠊᅗ 7ࡼࡾࠊ“1”ࡢᴟᛶࡢྠ➢ྕࡀᡤᐃᩘࡔ
ࡅ㐃⥆ࡋ࡚࠾ࡾࠊࡑࡢᚋ࡟ 7 ẁ PRBS ➢ྕิ 1 ࿘ᮇศࡢࣅ
ࢵࢺ㸦127 ࣅࢵࢺ㸧ཬࡧྠ➢ྕࡢᴟᛶ࡜཯㌿ࡋࡓࣅࢵࢺࡀ
୍ࡘຍࢃࡗࡓࢸࢫࢺࣃࢱ࣮ࣥ㸦ྠ➢ྕ㐃⥆ᩘࡀ 8 ࣅࢵࢺࡢ
ሙྜࡣ 136ࣅࢵࢺࠊ16ࣅࢵࢺࡢሙྜࡣ 144ࣅࢵࢺ㸧ࡀࠊ⧞
ࡾ㏉ࡋ⏕ᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓࠋࡇࡢ⧞ࡾ㏉ࡋࢸ
ࢫࢺࣃࢱ࣮ࣥࢆཷಙ㒊࡟ࡶ⏝ពࡋࠊ㏦ಙ㒊࠿ࡽఏ㏦ࡉࢀ࡚
ࡁࡓ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥ࡜ࡢྠᮇࢆྲྀࡿࡇ࡜࡛ྠ➢ྕ
㐃⥆ࡀ௜ຍࡉࢀࡓ PRBS ࡟ࡼࡿ➢ྕㄗࡾ⋡ࡢ ᐃࡀྍ⬟࡜
࡞ࡿࠋ
ᅗ  ࣅࢵࢺࡢྠ➢ྕ㐃⥆“1”ಙྕࢆྵࡴࢸࢫࢺࣃࢱ࣮
ࣥ⏕ᡂࡢㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡿ☜ㄆ
ᅗ  ࣅࢵࢺࡢྠ➢ྕ㐃⥆“1”ಙྕࢆྵࡴࢸࢫࢺࣃࢱ
࣮ࣥ⏕ᡂࡢㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡿ☜ㄆ
ᅗ 8ࠊᅗ 9࡟ࣅࢵࢺࡢᴟᛶࡀ“0”ࡢྠ➢ྕ㐃⥆ࢆ௜ຍࡋ
ࡓሙྜࡢྠ➢ྕ㐃⥆ᩘࢆࡑࢀࡒࢀ 8ࠊ16 ࣅࢵࢺ࡜ࡋࡓ࡜ࡁ
ࡢࢸࢫࢺࣃࢱ࣮ࣥ⏕ᡂ࡟ࡘ࠸࡚ࠊㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ
⾜ࡗࡓ⤖ᯝࢆ♧ࡍࠋCLEAR CONTROL ࡀ Hi ࣞ࣋ࣝ࡟࡞ࡿ࡜
PRBS Ⓨ⏕㒊ࡣึᮇ್ࡼࡾ PRBS ➢ྕิࢆⓎ⏕ࡉࡏࠊ
SELECTOR CONTROLࡀ Hiࣞ࣋ࣝ࠿ࡽ Loࣞ࣋ࣝ࡟࡞ࡿ࡜ྠ➢
ྕ㐃⥆“0”ಙྕ࠿ࡽ཯㌿ࡋࡓึᮇ್࠿ࡽࡢ PRBS ➢ྕิ࡟
ษࡾ᭰ࢃࡗ࡚ฟຊࡉࢀࡿࡇ࡜ࡀ☜ㄆ࡛ࡁࡓࠋ“0”ࡢᴟᛶ
ࡢྠ➢ྕࡀᡤᐃᩘࡔࡅ㐃⥆ࡋ࡚࠾ࡾࠊࡑࡢᚋ࡟཯㌿ࡋࡓ
PRBS ➢ྕิࡢ 1࿘ᮇศࡢࣅࢵࢺ㸦127 ࣅࢵࢺ㸧ཬࡧྠ➢ྕ
ࡢᴟᛶ࡜཯㌿ࡋࡓࣅࢵࢺࡀ୍ࡘຍࢃࡗࡓࢸࢫࢺࣃࢱ࣮ࣥ
㸦ྠ➢ྕ㐃⥆ᩘࡀ 8ࣅࢵࢺࡢሙྜࡣ 136ࣅࢵࢺࠊ16ࣅࢵࢺ
ࡢሙྜࡣ 144 ࣅࢵࢺ㸧ࡀࠊ⧞ࡾ㏉ࡋ⏕ᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡀ
☜ㄆ࡛ࡁࡓࠋ
ࡇࢀࡽࡢㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥ⤖ᯝࡼࡾࠊྛᶵ⬟ࣈࣟࢵ
ࢡࡀタィ㏻ࡾṇࡋࡃᶵ⬟ࡋ࡚࠾ࡾࠊྠ➢ྕ㐃⥆௜ຍᶵ⬟௜
ࡁ PRBS Ⓨ⏕ᅇ㊰࡜ࡋ࡚ᴟᛶࡀ“1”ཬࡧ“0”ࡢ୧᪉࡟ࡘ
࠸࡚ࠊ16ࣅࢵࢺࡲ࡛ࡢྠ➢ྕࢆ௜ຍࡍࡿᶵ⬟ࢆ᭷ࡋ࡚࠸ࡿ
ࡇ࡜ࢆ☜ㄆࡋࡓࠋ࡞࠾ࠊྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࢆ 2 ẁ⦪⥆
᥋⥆ࡋࡓᵓᡂࢆ࡜ࡿࡇ࡜࡟ࡼࡾࠊᡤᮃࡍࡿྠ➢ྕ㐃⥆ᩘࡀ
16ࣅࢵࢺࢆ㉺࠼ࡿሙྜ࡟ࡶᑐᛂࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿࠋ
ᅗ  ࣅࢵࢺࡢྠ➢ྕ㐃⥆“0”ಙྕࢆྵࡴࢸࢫࢺࣃࢱ࣮
ࣥ⏕ᡂࡢㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡿ☜ㄆ
ᅗ  ࣅࢵࢺࡢྠ➢ྕ㐃⥆“0”ಙྕࢆྵࡴࢸࢫࢺࣃࢱ
࣮ࣥ⏕ᡂࡢㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡿ☜ㄆ
4 㸬ࡲ࡜ࡵ
ග㏻ಙࢩࢫࢸ࣒ࡢ⥲ྜホ౯࡟ᚲせ࡞ࠊ㏦ಙഃ࡟タ⨨ࡉࢀ
ࡿᨃఝࣛࣥࢲ࣒ࣃࢱ࣮ࣥ㸦PRBS㸧Ⓨ⏕ᅇ㊰࡟ࡘ࠸࡚ࠊ
CMOSFET ࢆ㐺⏝ࡋࠊ16 ࣅࢵࢺࡲ࡛ࡢ“1”ࡲࡓࡣ“0”ࡢྠ
➢ྕ㐃⥆Ⓨ⏕ᶵ⬟ࢆ௜ຍࡍࡿᅇ㊰ᵓᡂࢆ᳨ウࡋࠊㄽ⌮ᅇ㊰
ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟ࡼࡾືస☜ㄆࢆ࠾ࡇ࡞ࡗࡓࠋ
ྠ➢ྕ㐃⥆ᩘࢆᡤᐃ㏻ࡾ࡟タᐃࡍࡿࡓࡵࠊ“1”ࢆྠ➢
ྕ㐃⥆࡟タᐃࡍࡿሙྜࡣࠊྠ➢ྕ㐃⥆௜ຍᚋ࡟ PRBS ➢ྕ
ิࢆึᮇ್ࡼࡾࡑࡢࡲࡲ᥋⥆ࡋࡓࠋ“0”ࢆྠ➢ྕ㐃⥆࡟
タᐃࡍࡿሙྜࡣࠊྠ➢ྕ㐃⥆௜ຍᚋ࡟ึᮇ್࠿ࡽࡢ PRBS
➢ྕิࢆ཯㌿ࡉࡏ࡚᥋⥆ࡋࡓࡀࠊࡇࢀࡽࢆᐇ⌧ࡍࡿࡓࡵ
“1”ࡢྠ➢ྕ㐃⥆+PRBS ➢ྕิࢆࡑࡢࡲࡲฟຊࡍࡿ࠿ࠊࡑ
ࢀࡽࡢฟຊࢆ඲࡚཯㌿ࡋࡓ “0”ࡢྠ➢ྕ㐃⥆+PRBS ➢ྕ
ิࡢ཯㌿ࢆฟຊࡍࡿ࠿ࢆ㑅ᢥࡍࡿᅇ㊰ᵓᡂࢆ⪃᱌ࡋࠊㄽ⌮
ࢩ࣑࣮ࣗࣞࢩࣙࣥࡼࡾṇࡋࡃືసࡍࡿࡇ࡜ࢆ☜ㄆࡋࡓࠋࡉ
ࡽ࡟ࠊᴟᛶࡀ“1”ࡢྠ➢ྕ㐃⥆௜ຍᚋ࡟ 7 ẁࡢ PRBS㸦2㸵
-1㸻127 ࣅࢵࢺ㸧࿘ᮇ+1 ࣅࢵࢺ࡜ࡋ࡚ࢸࢫࢺࣃࢱ࣮ࣥࡢ࿘
ᮇࡢ᭱ᚋ࡟ PRBS ࡢ᭱ึ࡛࠶ࡿ“0” ࣅࢵࢺࡀྵࡲࢀࡿࡼ
࠺࡟ࡋ࡚ 1 ࿘ᮇࢆタᐃࡍࡿࡇ࡜࡟ࡼࡾࠊࡇࡢࢸࢫࢺࣃࢱ࣮
ࣥࢆ⧞ࡾ㏉ࡋⓎ⏕ࡉࡏ࡚ࡶྠ➢ྕ㐃⥆ᩘࡀᡤᐃ㏻ࡾ࡟タᐃ
ࡉࢀ࡚࠸ࡿࡇ࡜ࢆㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥࡼࡾ☜ㄆࡋࡓࠋ
ࡲࡓࠊࡇࡢ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥࢆⓎ⏕ࡉࡏࡿࡓࡵࠊ
௨ୗࡢ☜ㄆࢆㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥࡼࡾ⾜ࡗࡓࠋձྠ➢ྕ
㐃⥆ᩘ࢝࢘ࣥࢱ࡛ࡣᡤᐃࡢ㐃⥆ᩘ࡟࡞ࡿࡲ࡛ࡣࠊࢭࣞࢡࢱ
ࡀ“1”ࢆ㑅ᢥࡍࡿไᚚಙྕࢆ㏦ฟࡋ⥆ࡅࡿࠋղྠ➢ྕ㐃
⥆ᩘ࢝࢘ࣥࢱࡀᡤᐃࡢ㐃⥆ᩘ࡟㐩ࡍࡿ࡜ࢡࣜ࢔ไᚚಙྕࢆ
㏦ฟࡋ࡚ 7ẁ PRBS㒊ཬࡧ 7ẁ PRBS࿘ᮇ+1࢝࢘ࣥࢱࢆึᮇ
≧ែ࡟ᡠࡍࠋճྠ᫬࡟ࢭࣞࢡࢱࡢ㑅ᢥࡀ“1”࠿ࡽ PRBS ࡟
ษࡾ᭰ࢃࡾࠊ“㸯͇ࡢྠ➢ྕ㐃⥆࡟⥆࠸࡚ PRBS ➢ྕิࡀ
ึᮇ್ࡼࡾฟຊࡉࢀࡿࠋմ7 ẁ PRBS ࿘ᮇ+1 ࢝࢘ࣥࢱࡀᡤ
ᐃᩘࡢ࢝࢘ࣥࢺ࡟㐩ࡍࡿ࡜ࠊྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱ࡟ᑐࡋࠊ
ࢡࣜ࢔ไᚚಙྕࢆ㏦ฟࡋࠊྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࢆึᮇ≧
ែ࡟タᐃࡍࡿࠋյྠ➢ྕ㐃⥆ᩘ࢝࢘ࣥࢱࡢ࢝࢘ࣥࢺࡀ㛤ጞ
ࡍࡿࠋնྠ᫬࡟ࢭࣞࢡࢱࡀ“1”ࢆ㑅ᢥࡍࡿไᚚಙྕࢆ㏦
ฟࡋጞࡵࡿࠋࡇࢀ࡟ࡼࡾࠊᡤᐃࡢྠ➢ྕ㐃⥆ᩘ+PRBS࿘ᮇ+
㸯ࢆ࿘ᮇ࡜ࡋࡓ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥࡀ⏕ᡂࡉࢀࡓࡇ࡜
ࡀ☜ㄆ࡛ࡁࡓࠋ
࡞࠾ࠊࡇࡢ᫬ࡢࢭࣞࢡࢱฟຊࡣ“1”ࢆྠ➢ྕ㐃⥆࡜ࡋ
ࡓ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥ࡜࡞ࡿࡀࠊࣅࢵࢺࡢᴟᛶタᐃ್
࡜ࢭࣞࢡࢱฟຊࢆ EX-OR ࡢධຊ࡜ࡍࡿࡇ࡜࡛ࠊࣅࢵࢺࡢᴟ
ᛶタᐃ್࡜཯㌿ࡋࡓᴟᛶࡢྠ➢ྕࠊࡘࡲࡾࣅࢵࢺࡢᴟᛶタ
ᐃ್“0”ࡢ᫬ࡣࠊ“1”ࢆྠ➢ྕ㐃⥆࡜ࡋࡓࢸࢫࢺࣃࢱ࣮
ࣥࡀࠊࣅࢵࢺࡢᴟᛶタᐃ್ࡀ“1”ࡢ᫬ࡣࠊ“0”ࢆྠ➢ྕ
㐃⥆࡜ࡋࡓࢸࢫࢺࣃࢱ࣮ࣥࡀ EX-OR ࠿ࡽฟຊࡉࢀࠊᡤᐃࡢ
ᴟᛶࠊྠ➢ྕ㐃⥆ᩘࢆᣢࡗࡓ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥࡀ⏕
ᡂ࡛ࡁࡓࡇ࡜ࢆㄽ⌮ࢩ࣑࣮ࣗࣞࢩࣙࣥୖ࡛☜ㄆࡋࡓࠋ
௒ᚋࡣཷಙഃ࡟タ⨨ࡉࢀࡿ➢ྕㄗࡾ᳨ฟᅇ㊰࡟࠾࠸࡚ࠊ
㏦ಙഃ࡟タ⨨ࡉࢀࡿ௒ᅇࡢ PRBS Ⓨ⏕ᅇ㊰࡜ྠࡌ⧞ࡾ㏉ࡋ
ࢸࢫࢺࣃࢱ࣮ࣥࢆⓎ⏕ࡉࡏࠊPRBS Ⓨ⏕ᅇ㊰࠿ࡽ㏦ࡽࢀ࡚ࡁ
ࡓ⧞ࡾ㏉ࡋࢸࢫࢺࣃࢱ࣮ࣥ࡜ྠᮇࢆྲྀࡿᅇ㊰ᵓᡂࢆ᳨ウࡋࠊ
㏦ཷᑐྥ࡛ືస☜ㄆࢆ⾜࠺ணᐃ࡛࠶ࡿࠋ
ཧ⪃ᩥ⊩  
>@㧗Ⰻ⚽ᙪࠊ኱ཎᣅஓࠊᒣᮏ㈗ྖࠊᒣᓮᝋྐࠊ≟ሯྐ୍ࠊ
㧗⏣⠜ࠊ࣐͆ࣝࢳ࢟ࣕࣜ࢔ගⓎ⏕ᢏ⾡࠾ࡼࡧ 1000 Ἴ㛗
WDM ఏ㏦ᢏ⾡͇ࠊ㟁Ꮚ᝟ሗ㏻ಙᏛ఍ࢯࢧ࢖࢚ࢸ࢕኱఍ࠊ
㏻ಙ(2)ࠊBCI-1-2ࠊ2008. 
>@ ᑠἨ㞝㈗ࠊ㇏⏣࿴ᚿࠊྜྷ⏣┿ேࠊ୰ἑṇ㝯ࠊ
“1024QAM(60Gbit/s)ಙྕࡢ 150km ࢥࣄ࣮ࣞࣥࢺගఏ
㏦͇ࠊ㟁Ꮚ᝟ሗ㏻ಙᏛ఍ࢯࢧ࢖࢚ࢸ࢕኱఍ࠊ㏻ಙ(2)ࠊ
B-10-67ࠊ2012.
>@ ኱ᕝ඾⏨ࠊ኱ᓥ៞ኴࠊⱂ⃝࿴᫂ࠊ“ㄽ⌮ᅇ㊰ࢩ࣑ࣗࣞ
࣮ࢩࣙࣥ࡟ࡼࡿ CMOS ➢ྕㄗࡾ⋡ ᐃᅇ㊰ࡢᇶᮏ᳨ウ͇ࠊ
ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫᰯ◊✲⣖せ No.7ࠊ2013.
>@ᓥ⏣⚞᫲ࠊἙすᏹஅࠊᵐ୍ගࠊ㎷ஂ㞝ࠊ͆SDH ఏ㏦᪉
ᘧ͇ࠊ࣮࣒࢜♫ࠊ1993
>@௒஭⚽ᶞࠊ͆➢ྕ⌮ㄽ͇ࠊ㟁Ꮚ᝟ሗ㏻ಙᏛ఍ࠊ

